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§ 17. Current Redistribution Phenomena in 
Two-Strand Cable 
Hoshino, M. 
The current redistribution phenomenon in a 
multi-strand cable was studied by simplified 
analytical models and numerical simulations [ 1], 
but the current distribution in the case of non-
insulated strand cable is not yet measured in 
experiments. Such cables are often used in recent 
large superconducting magnets. We measured the 
transit currents in the two-strand cable using pick 
up coil. 
Figure 1 shows the schematic view of the pick 
up coil. The same directional current in each strand 
makes opposite directional magnetic flux in the pick 
up coil area. Consequently, the flux in the pick up 
coil changes when transport current transfer from 
one strand to the other strand, and the voltage is 
generated in the pick up coil. 
We investigated the case in which one of the 
strands in two-strand cable is heated. In the 
experiment, the heating time is 0.1 sec, the 
magnetic field is 4T, the strand diameter is 0.4 mm, 
matrix of the strand is copper, its surface is natural 
oxide, the critical current of a strand is 69 A at 4T, 
the transport current is 100 A in a cable. 
Figures 2 and 3 show the quantity and time 
constant of the transferred current from heated 
strand to the other strand versus heating power, 
respectively. The quantities of the transferred 
current slightly increase with heating power. This 
means that the length of resistive area in the heated 
strand is little influenced by the heating power. 
Only at the start of heating, the heating power 
changes the time constant of the transfer current, 
that is related to temperature rise in the heated 
strand. The current redistribution is affected by the 
electrical and thermal conditions, and the 
phenomenon caused by both conditions is 
circularly related. In this case, the slowest 
phenomenon in process determines the time 
constant. In consideration of electrical time constant 
independence of heater power, we can say that the 
electrical time constant is less than the thermal time 
constant when one of the strands in a cable partially 
transposes normal state, and the other process is 
reverse. In this case thermal characteristic is more 
important to the stability of a cable. 
Fig. 1. Schematic view of pick up coil and heater. 
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Fig. 2. The quantity of the transferred current 
between strand in two-strand cable when one of the 
strands is heated. 
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Fig. 3. The time constant of current transfer when 
one of the strands in two-strand cable is heated. 
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